The blood pressure (BP) control is an important goal in the management of the acute ischemic stroke (AIS). Current guidelines suggest that BP must be maintained bellow 180/105 mmHg when recombinant tissue plasminogen activator (rtPA) is used 1, 2 . There are large numbers of drugs to control BP in this setting, but in the public Health Brazilian System, beside the continuous improving in the assistance of AIS, the intravenous medications available are metoprolol and sodium nitroprusside 2 . Sodium nitroprusside (SN) was previously related to intracranial hypertension, rebound effect and BP control liability 3 . On the other way, SN is a low price, spread in all country and could improve the blood flow in ischemic region 4 . The aim of the study is to analyze if the use of SN to BP control is safe in patients with AIS submitted to intravenous rtPA.
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Method
A case-control study where 60 patients composed the sample, all them had ischemic stroke (IS) and were submitted to intravenous rtPA between July 2010 and December 2011 in the Hospital de Clinicas from the Federal University of Parana in Curitiba (HC-UFPR), Brazil. Patients were selected from the Stroke Data Bank of the Neurology Division from the HC-UFPR. They were retrospectively selected and pared by age, gender and admission National Institute of Health Stroke Scale (NIHSS) in two groups: Thirty patients in the Control Group (CG) with BP levels below 180/105 mmHg, without requiring intravenous antihypertensive drug to control the BP previous or during the rtPA infusion. Thirty patients in SN Group (SNG) with BP levels over 180/105 mmHg requiring SN to control the BP. The BP considered was the high value before rtPA infusion. The BP control in SNG was based on the current Brazilian guidelines 2 . All patients were submitted to intravenous rtPA only if the BP was in control and bellow 180/105 mmHg with or without treatment. Exclusion criteria to this study were: 1) symptoms-to-needle longer than 4.5 hours; 2) bridge therapy (intra-arterial or mechanical); 3) interruption of rtPA treatment; 4) introduction of other BP treatment during rtPA infusion. In the period of study, four patients were not treated with rtPA because of uncontrolled BP and only one had his treatment interrupted because of BP control. The Hospital ethics committee authorized this study.
A certified neurologist in NIHSS examination evaluated all patients, and eligibility to thrombolysis in both groups was individually determined based on the inclusion and exclusion criteria described in the National Institute of Neurological Disorders and Stroke (NINDS), European Cooperative Acute Stroke Study (ECASS III) and current guidelines 1, 2, 5, 6 . Outcome variables were: 1) the presence of any hemorrhagic transformation (HT) between 24 and 36 hours after rtPA infusion characterized by hemorrhagic infarction (small petechiae or more confluent petechiae) and parenchymal hemorrhage (hematoma involved less than 30% of the infarcted area or involved at least 30% of the infarcted area or a clot was detected at some distance from the infarcted area) 7, 8 ; 2) the presence of symptomatic HT (SHT) between 24 and 36 hours after rtPA infusion considering NIHSS and brain CT, characterized by brain imaging evidence of HT with clinical worsening, indicated by an NIHSS score increase of at least four points in the next 36 hours compared with the lower punctuation 8 ; 3) NIHSS after 24 hours of treatment; 4) the independence on discharge, considering modified Rankin score (mRS) ≤ 2; 5) death until three months after stroke onset. The late mRS was not evaluated in the present study, because most patients did not have the follow-up in the out-patient clinic of the hospital and the data were analyzed form the Stroke Data Bank of the Neurology Division, that included only admitted patients.
Statistical analyzes were performed with Statistica 8.0 software. Statistical significance was assessed by Student's t-test or the Mann Whitney test for continuous variables and the chi-squared test or Fisher's exact test for categorical variables. Statistical significance was set at p < 0.005.
reSultS
The demographic and admission variables comparing both groups are presented in Table 1 . There was no statistical difference between groups comparing risk factors, except by hypercholesterolemia that was more frequent in CG (86.7% vs. 60%, p = 0.020) and admission systolic and diastolic BP (in mmHg), both were higher in SNG (systolic BP: 191.6 ± 15.7 vs. 149.4 ± 20.5, p < 0.001; diastolic BP: 111.9 ± 17.9 vs. 87.6 ± 10.1, p < 0.001). Only two (6.7%) patients in CG had BP levels below 120/80 mmHg and five (16.7%) patients in SNG presented with BP over 220/120 mmHg. There were no statistical differences between both groups to any of the outcome variables analyzed (Table 2 ).
dIScuSSIon
The current case-control study demonstrated that the use of SN to BP control is safe in patients submitted to intravenous rtPA in AIS and did not change the outcome. Patients with BP higher than the current limits to rtPA represent almost 27% of all AIS, and they do not have to be excluded only for the high BP 9 . The control of BP before thrombolysis as done in the current study is safe and permits a good outcome for these patients, similar to previous large studies with rtPA 5, 6, 10 . A recent trial in acute hemorrhagic stroke patients demonstrated that BP reduction is safe
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, and this was also observed in the China Antihypertensive Trial in Acute Ischemic Stroke (CATIS), were AIS patients ( first 48 hours of symptoms onset) submitted to reduction of BP did not have increase of their mortality and major disability in the first 14 days, but the they did not evaluated patients submitted to rtPA
12
. Another trial is ongoing and will help to answer if reduction of BP is safe in patients submitted to thrombolysis 13 . A main concern in decline BP in AIS is the higher risk of territory infarction because the cerebral autoregulation could be lost, and the maintenance of adequate BP levels could prevent the enlargement of ischemic lesion
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. SN is a predominantly direct venous dilatator, fast action and could change platelet function and regional cerebral blood flow
15
. Beside this, SN is a nitric oxid donor, an important substance to maintaining basal cerebral blood flow 14, 15, 16 . A previous study demonstrated that SN is safe and potentially effective treatment for established delayed cerebral vasoconstriction after aneurysmal subarachnoid hemorrhage for its mechanism of nitric oxid donor 17 . In the present study few patients had extremely high or low BP in both groups, and this could explain the current results. Previous studies demonstrated that the presence of abnormal (high or low) BP increases the chance for SHT, bad outcome and mortality 9, 18, 19, 20 . The main safety of rtPA in AIS is the presence of SHT, this was observed in 1.7 to 6.4% of patients in previous large studies 5, 6, 10 . In the current study, there was no difference in the frequency of SHT between both groups, but the small sample could reduce the probability to find any difference between groups for this variable.
This study has limitations since it is a small sample, single-center, retrospective case-control study whose patients were selected only if the following conditions were met: 1) received the full intravenous rtPA dosage and 2) were treated with SN before the introduction of thrombolysis. The current study does not take into account patients in which the rtPA infusion had to be stopped because no BP control had been achieved. The current study was based on a data bank analysis without information of BP during and after rtPA. The stratification of patients done according to BP measurements taken during the following 24 hours and also the total volume of SN infused could help identify outliers patients whose prognosis could turn out to be different than the results found by this investigation.
The SN might be safe in the BP control in patients with acute ischemic stroke candidates for thrombolytic therapy. The current results have to be considered in the future international guidelines because SN is a low cost medication and available in all world. Large trials could help us to understand better which patients are good responders to this treatment. 
